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ApoE Deficiency: dm Replacement Using Adenovirus Vectors \ 
V.Kashy9p f $,Sent8msHn9-Fojo t D. Brown M D,Appfebaun>Bowden t S. Mew, G 
P9frott t NMaeda f H9.Brewef t Jr^HBethesd3 t MD; U ofNC, Chapel Hifl f NC \ 

ApoE-deficient (apoE def ) mice are a useful model for evaluating the poten- 
tial for gene therapy. We have generated a recombinant adenoviral vector 
containing human apoE cDNA (rAdV) for injection of apoE def mice (n = 8) 
with pre-tx lipids:TC«609±108mg/dl,TG=101 ±50mg/dl and chol-rich 
VLDL/IDL present on FPLC. After IV infusion of either 10* or 10 1 pfu. apoE- 
def mice had peak (day 6) plasma h-apoE levels of 2.3 mg/dl and 648 
mg/dl, respectively. Western blot revealed norma) sized h-apoE. Expression 
of these two different levels of apoE in plasma resulted in markedly 
different lipoprotein changes. Mice achieving physiologic apoE levels (2.3 
mg/dl) normalized their lipids (TC=109±19mg/dl. TG»56±29mg/dl) at 
days 4-8; FPLC was normalized with loss of all VLOL/IDL and generation 
of HDL. Animals with 200X increase in apoE had a triphasic lipid response 
with initial decrease in TC (230mg/dl) but increase in TG (652 mg/dl); FPLC 
shifted from chol-rich VLDL/IDL to Tfrrich LDL remnants. By 8-1 2d apoE 
« lOmg/dl) and TG (66±40mg/dl) decreased and FPLC revealed a normal 
HDL profile.ln summary:!) We have achieved physiologic replacement 
(2.3mg/dl) as well as marked overexpression (>500mg/dl) of h-apoE in 
apoE def mice 2)Phystologic levels of h-apoE normalized plasma lipids 
* k Apoe overexpression resulted in transient formation of TG-rich remnants / 
►ssibly due to high apoE levels blocking receptor mediated remnant 
1 4)Successf ul replacement of apoE in apoE-def mice demonstrates 
the feasibility of gene therapy in human apolipoprotein deficiencies 
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Bile Acid Metabolism and Bile 



Lack of Apolipoprcfelrrt-does-not Afl^.. 
Secretion of Cholesterol in Chow-Fed Mice. 

SL S TS , ^ h0,aS ! 8 ^ <* such or after «s conversion Into bile 

^J^S TrJ" removal « CH kom the body. Adaptation of bile 
acid synthesis and of CH secretion represent key metabolic responses in the 
regulation of plasma CH levels in animals as well aVThmiaTtttoJ bem 
= ec I mat^joprottin E(apoE) pnerioype afleas ffiese p«E*£sV 

■T^JS? 1 mean ?' To rt 9° rou8 * «" me oTapoTin 

"wr^uWion of biliary CH removal, we studied bile acid metabolism and CH 

K^m^ES™ f E - <teflcl8m +) mice kept on normal lab 
ZEJZSZ**"*^ a* 1 " 8 *'* of male mice waT annulated after 
ffinJ^T^J?"' dUCt PlaS ™ ^* levels were significantly (9-fold) 
higher in apoE + rnice than in controls (apoE +/+), whereas plasma trfalvceri. 

J^* ere J! i9her ln + & increased CH 

biosynthesis. However, neither basal biliary bile add secretion bile add cmm 
siaaml wmp^tton nor bile acid synthesteraw dXeTbSn 5*5 SS 
♦A^ce. Ufcewtoe^bSbr, CH secreta, wKn^^Zok™ 
that a ^ <" af»E by itself does ntaaft* 
™^ J 1 ^?.?* ***** CH secretion. indicatiRg that the uptake of apoE- 
cwaairung lipoprotein-remnams by the liver does not exert a remaXv rotein 
this respect under the dietary comftions employed. '«Hu*™ry raw in 



Apohpoproteir, E-Deficicm Mice Created by Systemic Antisense Olironuclcoudes 
Adnnmstnmon: A New Model for Lipoprotein Meiabofisra Studies 

2S °«*<>ns. Namya Tomia. Lnnan Zhang. Yasufumi 
ftowb*. Toshm Ogitara*. Victor J. Dzau. Division orCaidiovascular Malicine, Falk 
Cujto^h, Research Center. Stanford University. Suntord, CA, •OsataUniv.. 

^S^3 X *2 0p,O,ein . mc, * 0,ian "»« Keen gained by die development of 
^Sf. ^ \ /i?" aUemaUve experimental strategy: we have created 
apoiipoproiem (apo) E-dcHcieni mice created by systemic aaministration of amisense 
epol E oUgonoctamdes (ODN) using HVJ-liposome as a delivery system, OON 
. contained in a liposome complex attaining the KVJ »irai envelope was adinuiisteral 
X^f^i «">- U*"8 FITC-labefed ODN. fluorescence was deiecled in liver. 
m?JSL ^J™™*** "Pio 2 weeks after uansfection. In contrast. 
Sn^OW atone and FtTC-ODN in liposome without HVJ stowedmpW 

fTS ^P 0 *™*" 1 (apo) E ODN by intravenous aoniinistnooo which 
rejnUed in a marked reduction of apo E mRNA level in liver, but no change in apo B 
andteMctomRNA levels. In mice fed a normal and high cholesterol diet, transient 
ureases in cholesterol and triglyceride levels was observed in antiscnseapoE treated 
group^but returned to normal levels. Neither scrambled nor mismatched ODN resulted 
Z.tTn^.r? ™' "iglyceride. Repeated or cumulaUve injection of apo 
nSSf^f r 5 soll£d ■ «,«wained increase in cholesterol and triglyceride^ 
Ftaa^uiuple injeaion of antisense apo E ODN resulted in rSESi 
iSS^ST^* KyPennrglydcrkieinia in mice. The creation of 
anwvo^eirMlericiem mice by intravenous administration of antisense ODN with 
'™/;V*5 B0 T e ™? ho<1 » » promising new approach to creme animal models to 



0715 

Tranogealc Mice Exproaoing Human Apo B and Human ChoL.teryl 

\ 111?!* ^"iV" Pr t t0in haV ° a "P«P«f ln-Chol«f ^i 
\ Profile Similar to that of Kotmolipodamic Humana. 

David S. Grass, Urmil Saini. Roland H. Felkner. 'Stephen C 

Young, Racheal E. Wallace, Todd D. Yeck. Mark E. Swanson 

DNX Biotherapeutics Princeton NJ and 'Gladstone Institute 

.of Cardiovascular Disease, UCSF. San Francisco, CA. 

To develop a murine model for studying lipoprotein 
met.bolxsn, and atherogenesis, transgenic mice exprefs!ng 
both human cholesteryl ester transfer protein ChCWpf Jnd 
human apo B have been developed. Mice expressing hCCTP (ap^ 
Al promoter) were bred with human apo B transgenics £ 
Prevaously fl.~«t«l to obtain offspring expressing both 
tiansgenes. These chow-fed animals had 3 fold higher CCTP 
.jctivity than humans and expressed human apo B ar 
approximately 50 mg/dl. Compared with non- transgenic into) 
t?.T S ;/ heSe 00 animalS had in total cholesterb 

/iiJ^-iif * ^ dl * and Ureases in HDL (3 IV/. 8 vs. 60 + /- 
/llmg/dl) and apo Al levels (approximately 57 vs. 130mg/dl) 
/ 2tll^7aT' 0t t0tal Cholester °i *'» HDL, LDL, and 7u>l is 
/ tt a ? ? o ^ superose 6 chromatography was 2<..l + /-3 7 
65 4 + /-5.9, and 10.6./-3.9. repecUvelyf very samilar ti 
that seen in a normal human (28.3. 63.5. 8.2. ^epectivelv) 

lipoprotein-cholesterol profile of a chow- fed mouse was 
transformed into one that resembles the human profJTe 
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Transgenic Mice Expressing High Plasma Levels of Human Apolipoprotein B 
Develop Severe Atherosclereiic Lesions in Response to a Hiph4atDiet 

S32«^l L ^a&^art ^in, MacRae F. Linton. David A. Sanan. and 
^^aS^SS^ lUSme ° f Cardi0vascu,a ' Dise ^ university o. 

«c«c S!f * Vi0US,y g ?-"?, rated lfan S9en«c mice expressing human apo-B. To 
assess their susceptibdity to atherosclerosis, we analyzed transgenic' and 
non ransgemc mice fed either a chow diet or a diet higHVfat (l5yS and 

^SXL!3t ftt? t l th0Se m hum ^ ns ( " 60 m 9 /dl * and nat! leveSof LDL 
T en ,he ,rans 9^cs were ted a high-fat diet. tMniiman apo-8100 
Ll ^noy ^^.P^?^ wwe unchanged but the total human a^e levels ^creased 

Sffi H- f, H eC, ^ ? B ? M8d apo " B48 ,evels - The transS or i the?SgW^ 
diet nad higher total cholesterol levels than the chow fed animals (312 vs 144 

.SSI » *?, a,s< . "J* h « her cholesterol levels (230 vs. 103 mg/ai) and lower HDL 
cholesterol levels (37 vs. 67 mg/dl). On the high-fat diet. m-WL 
'STmS^^^ higher inthe transgenics'than in MQfS&Sffi 
ialf W ' rel,e ? ins much hi 9 her LDL ,evels in th » traregeniT After 18 
7a£Ln1J*L 22R IS Ch ° W ,ed . trans 9 e " ics the dhow fed Son 
£7ffSi^£i?!S ,,,ca ^ ,e !!? ns ,n the aorta However.^ transgenics on the 
high-fat diet had extensive atherosclerotic lesions throughout the ascending 

^2S a ^.'t* COi< ? D P"*"^")- Nontransgenics on .he high-fat diet 

n^? a i lhe . aortlc valve - We conch,de tna! high levels of himan apo-B and 
ol I high tail extensive murine atherosclerosis, but only in me setting 
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Robert V; ftrese. Jr , Sandra I_ Ruland. Renee P. StokowsU, and Stephen G 

OM153 toasavcodrauToehcklae ibe ph^ 
apoB. we used gene targeting in mouse emb^onieS Tflb^cdb 
tbat synthesize only apoBOK. To accomplish this, we mJnx^Jf^Z^ 

ceSft'iJdIl^h 0 "- , ' eC, S r ' ,, . ,, '' , ' c ' , "* *P<>M8 editing cotarwa^utiaied^o^stap 
codoiu to g die "m and out" selection strategy, we obuuned several Brge^oeU 
^L U ^"^^, lhe •P" 848 r»mt mutate, one of™^Sed 

fSJf 0 ?/ mu,auo,, . tave P««a» iipM levels ihaT are not signT^y a^ffae^ 
Unlike Ute homozygous apoB knocko« mlH^^ZS 
prevroBsly, B48only" bomozygoies develop normaUy and are viable laltine 

i hornozygotes demonstrated the presence of ufe apoB48 nZensc 
SSf 'J^T**™* SM-lwlyaerylamide gels of the pKumpS 
revealed apoB48, but no apoBlOO. Agarose gel electrophoresis of thephWol 
^f™'*™™™*?'*** MigrattaflipopS^^ 

.^J*^^ P»fP<>se for the two forms of apoB in marnmalian metaboUsm and 
maglns regarding the aiherogenicity ofarx>B48-containing lipoprmetasT^^ 



